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1. INTRODUCTION

This paper presents and briefly examines the Course Develop-

ment Model (CDM). The CDM is an outgrowth of efforts directed by

Westinghouse Learning Corporation (WLC) towards fulfilling the

long-range goals of the Multi-Media Course Development Project.

These goals include the design, development, and verification

of a CDM to be used for the development of a superior eaacational

system, incorporating the most recent advances in educational

technology. To accomplish these goals, the United States' Naval

Academy (USNA), in cooperation with the United States Office of

Education (USOE), has contracted with WLC to develop a multi-media

course in leadership psychology.

This course is constructed not only to improve the quality

of a Midshipman's education, but also to serve as thekbasis for

an extensive research program being conducted simultaneously with

the development and validation of materials. The objective of the

'research program is to evaluate the effect of various media and

presentational forms in terms of the individual student's learning

style. By carefully planning and documenting the total effort and

the resources involved in materials preparation and research, WLC

will empirically develop and validate the CDM for use in the con-

struction of further curriculum components.
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2. DEVELOPMENT OF THE CDM

The CDM can best be constructed by using a modified operation

sequence diagram.

The development of the sequence was begun by carefully

identifying the major "function areas or function groupings."

This process is analogous to the identification of major tasks.

The major function areas are identified below with a brief

statement of their purpose.

Project Management management of the total project

effort

Analysis and Course Design -- specification of the content

and structure of the leadership course

Writing -- construction of programed materials, film

scripts, lectures, etc., as required by the analysis and

course design

Presentation Design specification of the media and

presentation forms to be used, based on the requirements

of the content and research design

Research Design design of the research effort,

including experimental design for the multi-media

research, design of the testing program, and specifica-

tion of procedures for materials validation

Production and Control -- preparation of all materials

for final manufacturing, including such sub-functions as

typing, editing, and illustrating
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Project Coordination direct supervision and coordination

of the various functional areas 'i

Data Processing -- processing and storage of all ilfor-

mation necessary for the research project, materials

validation, and prescriptive system

Contract Administration ensuring compliance with the

contract, and communicating with the customer concerning

changes in contract scope

Secretary Document Control general secretarial work in

addition to keeping adequate records of all information

regarding the contract

Subject Matter Consultants -- working with the contractor

to ensure. adequate content' coverage

Manufacturing the technical manufacturing of course

components, such as film production, printing, and

binding

Customer -- technical direction, signoff of the product, and

careful specification of parameters and logistics in which

the contract must be performed

The second step in constructing the operation sequence diagram

was to list the specific sub-functions, or tasks, in sequence of

occurrence as they appeared in each of the previously identified

function areas. For example, a list of sub-functions to be

3



performed in the area labeled Research Design includes such items

as the following:

a. specify variables to be investigated for research

design

b. specify developmental testing

c. specify design for validation of learning materials

Sub-functions do not always indicate precisely how the

necessary function is to be performed; they merely state that

the function must be accomplished. The specific'procedural

aspects of each sub-function will be furtherdeveloped-as the

sa-function in question is actually performed.'

After a skeleton sequence of sub-functions was developed for

each area, it was necessary to sequence the sub-functions and

indicate the relationships between them, i.e., the workflow for

each aspect of the project was established. It is generally the

case that, as new interface requirements are discovered and sequen-

cing of sub-functions is completed, changes in the original sub-

function designations become necessary. The CDM presented in

this paper is empirically valid only to the present state of the

contract.

Many of the sub-functions are still in the hypothetical state.

Later reports will update the CDM and i.esignate areas of devia-

tion from its present form. These deviations will be examined

to.determine their consequent effect on the total CDM.

Because the CDM is not entirely empirical at this time,

extensive research was conducted during its development in an

effort to minimize the possibility of later changes. Specific
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sources of information used in developing the function areas

include WLC's proposal, A Propisal for the D:velopment of a

Multi-Media Course in Leadership, dated Sept. 11, 1967; the tech-

nical paper, Behavioral Approach to Instructional Design and

Media Selection, dated Sept. 1968; the monograph, Instructional

Media (AIR), dated 1967; WLC's past experience in course develop-

ment; and numerous references in the area of materials prepara-

tion. Sections land 6 of the multi-media leadership proposal

were particularly useful in structuring the CDM, as they pro-

vided a listing of the major outputs demanded by the completion

of each.contract phase.

As mentioned earlier, every effort has been made to keep

the CDM applicable to the development of further multi-media

courses. Due to the nature of the contract and the customer,

there are some function areas and sub-functions which are peculiar

to the USNA project. These will be isolated and eventually

removed from the CDM.
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3. RELATIONSHIP OF THE CD'.1 TO THE TOTAL PROJECT EFFORT

3.1 THE PERT NETWORK

The CDM is the basic planning document for the total pro-

ject. Consequently, it serves as the foundation and reference

source for both the PERT network and the cost accounting system.

The CDM was used to determine the general workflow and mile-

stones of the project. From this, the delivery schedule, man-

power, and resource requirements for the PERT planning system

were derived. The total development of the PERT system and

its advantages and disadvantages for this type of project will

be dealt with in another technical paper (TR-6.7).

3.2 THE COST ACCOUNTING SYSTEM

As previously mentioned, the CDM also serves as a basis

for the cost accounting system (TP -6.S). In this section, the

interrelationship of the CDM and the cost accounting system

are explained. This adds further clarification of the CDM

and emphasizes its part in the achievement of the contract's

long-range goals.

The same function areas developed in the initial step of

CDM construction were originally considered for use in the cost

accounting system, as well. Much similarity still exists be-

tween the function areas of the two systems, although there is

not a one-to-one correspondence. There are four important

reasons for this discrepancy:
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a. The objectives of the two systems are different. The

cost accounting systems was designed primarily for

the isolation of costs per medium or module, and

secondarily for the reporting of costs per professional

category as required by the USNA. (See quarterly reports

QR-6.1 and QR-6.2.) The objective of the CDM is to con-

struct a general system which can be used by any organi-

zation as a guidelihe for the preparation of educational

materials. It is necessary, therefore, that the model

be independent of the management structure and profes-

sional categories within WLC. The functions of the

CDM should be viewed as separate and distinct from the

personnel who perform t'..-m. However, the requirement of

the cost accounting system is that the costs be isolated

with respect to the personnel who perform the functions.

b. Out of necessity, the cost accounting system is a static

system influenced by individual departments which have

budgetary responsibility for certain functions. The CDM,

however, can be as dynamic as the contact requires.

Categories can be coatinually modified to reflect devia-

tions or variations in the functions or tasks. Care will

be taken, however, in attempting to discriminate whether

deviations from the original model reflect "true" changes

in procedure or "error" changes, which are a product of

the idiosyncracies of a specific contact. In subsequent

papers, deviations from the CDM will be noted, regard-

less of their nature.
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c. In general, the CDM isolates groups of tasks which may

be more inclusive than those itemized in the cost ac-

counting system. Some tasks must be performed in

groups to initiate subsequent tasks within the same

general function area. The components of the tasks

may be of such magnitude that they warrant charg^s

against them, and yet, they derive their importance

for the CDM only when vie4ed in combination with other

related tasks.

d. Another reason, whi:h accounts for the fact that specific

categories identified in the CDM and cost accounting

system are not identical, is that many function areas

specified in the CDM (such as project management and cus-

tomer interaction) cannot be charged directly to the pro-

ject, and therefore do not carry costing numbers. It is

IIevident t at these are necessary functions and serve as

links for the development of other functions.

Although major discrepancies do exist between these two sys'

tems, an effort has been made to keep them as cone,istent as pos-

sible, It would be of unlimited use to be able to identify the

costs of any general task on the CDM. Consequently, by the use

of special data reelction programs, it is believed that the

costs for all functions in the CDM can be isolated. Re-

cords are being kept which will separate two different functions

being performed under the same budget number (production and
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manufacturing) and unite two identical functions being performed

under separate budget numbers (secretaries "typing terminal

objectives" in various departments). 44
.-....,

As previously mentioned, an effort has been made to ensure

that the CDM does not unduly reflect any particular organizational

hierarchy. It should be noted that a great deal more organiza-.
tional flexibility is gained by this process. For example, a

given sub-function may be performed by two less experienced workers

in one week, whereas it might be performed by a single more ex-

perienced person in two or three days. Thus, by keeping the work

effort's description distinct from the personnel performing the

work, scheduling and expenditure flexibility is gained. More im-

portant, however, is the ability of any organization to use the

CDM within any management structure.
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4. PRESENTATION OF THE CDM

4.1 FORMAT FOR WORKFLOW DIAGRAMS

Tasks which fall into a functional sequence and whose per-

formance are contingent upon the completion of other tasks are

presented in the diagrams on pages 14-18. Major functions are

presented in columns and sub-functions in each area are listed

vertically beneath the columns.

The output of each sub-function is noted and the point to

which it is transmitted is identified.' The diagrams employ

ASME symbols, as follows:

a. transmission 0

b. receipt

c. storage

0
II.' interaction 10.10

Tasks which are believed to be unique to this contract are

marked with asterisks.

The diagrams depict the sequence of tasks necessary to be

performed only during Phase I of the USNA project.

The diagrams do not include all functions necessary for the

execution of the project. Two other types of tasks must be con-

sidered. They are:

a. discrete or temporal tasks whose

performance is not directly con-

tingent upon the completion of any

other task (In general, these are

temporally scheduled.)

b. ongoing tasks, which are neither

temporally scheduled nor necessarily
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contingent upon the completion of any

. other task

4.2 TEMPORAL TASKS

Temporal tasks consist of reports on the progress.of the

contract, and reports on specific systems or approaches which

have been developed, or are being developed, independent of

the conditional workflow of the course construction effort. A

list of these tasks designated for delivery in Phase I, are

listed below, along with the function areas responsible for their

execution.

Temporal Tasks

a. Write the technical paper
entitled "Cost Accounting
System" (TP-6.).

b. Write the technical paper
entitled "A Behavioral
Approach to Instructional
Design and Media Selection"
(TP-6.1).

c. Write the technical paper
entitled "Sequencing
Rationale" (TP-6.2).

d. Write the technical paper
entitled "Course Descrip-
tion" (TP-6.3).

e. Write the technical paper
entitled "Course Strategy"
(TP-6.4).

f. Write the technical paper
entitled "Cost Effective-
ness" (TP-6.5).

Write the technical paper
entitled "Course Develop-
ment Model" (TP-6.6).

h. Write the technical paper
entitled "Use of PERT"
(TP-6.7).

g.

11

Responsible Function Area

Project Coordination

Presentation Design

Analysis and Course Design

Analysis and tourse Design

Analysis and Course Design

Research Design

Project Coordination

Project Coordination



Temporal Tasks

i. Write monthly reports, as
scheduled (MR - 6.X series).

j. Write quarterly reports, as
scheduled (QR - 6.X series).

k. Write the final report upon
completion of Phase I.

4.3 ONGOING TASKS

Primary Function Area

Project.Coordination

Project Coordination

Project Coordination

Ongoing tasks generally consist of management or maintenance

tasks. These tasks, although vital to the project effort, are

continuous and cannot be represented as discrete steps in a work-

flow system. They are listed below.

a. Project Management

1) Ensure compliance with contract.

2) Negotiate contractual changes, if necessary.

3) Guide project personnel with regard to man-hours,

costs, and intent.

4) Assign functional responsibilities to staff.

5) Arrange for necessary meetings between WLC staff

and customer.

6) Inter-division coordination.

7) Keep other WLC offices informed of progress on the

contract.

8) Interact with the customer, whenever necessary.

b. Subject Matter Expert (SME)

1) Supply source material and guidance.

2) Assist as necessary on all phases of project.
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c. Project Coordination (in-plant)

1) Coordinate all activities of project.

2) Establish schedules for document delivery.

3) Ensure compliance with schedules.

4) Maintain cost accounting system.

5) Monitor the document control system.

6) Maintain personnel capabilities

. 7) Keep all division personnel informed of progress on contract.

8) Document all discrepancies from the CDM .

9) Update PERT network.

d. Project Liaison (on-site)

1) Interaction with SME on-site.

2) Coordinate with on-site WLC staff.

3) Expedite communications between customer and contractor when

possible.

e. Production and Control.

1) Packaging considerations

2) Product design specifications

f. Secretarial

1) Maintain records of all correspondence between customer and contractor.

2) Maintain document files for the project.

g. Data Processing

1) Maintain and rpodify data collection/reduction system.

2) Maintain cost accounting data.

13
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